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near that date the mercury registered 20° below, but at noon it was 30° 
above, or a rise of 50O in five hours. 

1875. November 30, the mercury remained below zero all day, the ouly 
such record occurring during forty-five years, and, according to Reubeu 
Pierce’s “ Annals of the Weather,” it was the only such record for No- 
vember for dghty  years past. 

1880. June 95, the mercury registered 100°. 
During the year 1894, three conditions of the weather were recorded, 

unparalled during the forty-five years. 
a. March was very mild and open, bcarcely any freezing weather dnr- 

ing the first three weeks. 
b. The drought of mid-summer was the most severe on recortl. 
c. There was a week of good bleiyhing during the fir+t half of No- 

vember. 
My record of snowfall shows that tlie average per winter on t h r  hills 

in this neighborhood was nearly 8 feet. The winter o f  1x56-57 gax L nearly 
18 Peet, while the winter of 189~>-19IN gave 4“ iuchrs. The latter is the 
smallest on my record, the nest larger was 4 f 2 inch+ in 1857 5‘3. 
The winterof lXSX-!10 gave 141 days of continuous hleigliiiig. The wiutrr 
of 1899-1900 gave the lltrgebt nulntwr of ( l a p  uf  icy and -1ilqwry tra\-I- 
ing. The b11ow IJlizzar(1 o f  &IarCh 12-14, 18x8. the darli day of Selitrmllrr 
F, 1881, and the estensi\e di~abtroub tiootl of OC. 
indelibly inil~ressecl upon tlie niiud. During tlie whiter vf 1 M i X  fit), the 
lowest extremes of temprrature occurrr(1 in Deceiiilwr ani1 in h1:trc.h. 

August is generally a hot, dry month, but in Augu%t, lh5G, two frrshetb 
occurred, caused by hea\y rainfalls. 

I have seeu frosts every month in  t h r  year, aud hilling fro-ts  very 
month except July. 

In  the face of these c.limativ ~ * l i a n g e ~  we are tcllil that the W++t nn(1 
South prebent iiiuc*h niorr 512% ere a i i t l  \wl r le~  t.liangeb tlim tlir cliiiiatr of 
New England. 

INTERNATIONAL SEISMOLOGICAL ASSOCIATION. 

Up to  the present time tlie MoNrrHLx WEATHER RETIEM h s  
published items bearing on earthquakes, partly because of the 
general interest in this subject and became of the good rec- 
ords kept by meteorological observers, partly also because ne 
have no journal especially devoted t80 this subject. At the re- 
cent International Conference a t  Strashburg. Prof. H. F. Reitl, 
of Johns Hopkins University, was present ah the otlicial dele- 
gate from the United States, and more especially from tlie 
United States Geological Survey. He  reports that the confer- 
ence decided up011 a form of organization for an international 
seismological association. The principal features of this ~ S S U -  

ciation will be the formation of a central bureau for the col- 
lection, study, and publication of the reports sent from various 
countries, and the establishment of local bureaus and local 
seismological obserratories in all parts of the worlcl. A gen- 
eral nssembly of clelegnteh mill  meet a t  least once in four years. 
The expenses of the association will be met by contributions 
from each cooperating nation. A general report as to the in- 
struments best adapted for recording earthilnakes mill be pre- 
pared, but  meanwhile each olJserratory will sele,-t its own. It 
was unanimously deciclecl that in describing earthtluakes, and 
especially in  the published oilici:rl reports of  tlie association, 
Greenwich mean civil time should be used. Those who are 
interested in this subject should correhpond directly, either 
with Prof. Harry Fielding Reid of the lTolins Hopkins Unil er- 
sity, Baltimore, Mil., or with Professor Dr. Gerlancl, Director 
of the Central Seismological Station, Strassburg, Germany. 

METEOROLOGY IN HAWAII. 

The Governor of the Territory of Hawaii, Hon. G. R. Carter, 
under clate of December 12, 1903, announces that- 

The revenues of the territory have 1)et.u rwlucerl n i o r ~  than onr~-half, 
and it will be practically i m p  IJle to wntinur  the iiiaiutruaiice tBf the 
meteorological service. Muc .: we 4iould like to 1) 
the  records, yet absolute iiec ty  will force 11s to t l i \  
vice. Economy must lie prartiwtl in i ~ \ ery  tlrlinrtnieiit. awl \%e can not 
continue the salary even of hIr. Lytlevkrr as trrritlwial iiietrorcblugi\t. 

In  reply to this communication, the Secretary of Agricul- 
ture has written as follows: 

In answer to your letter of Deceriiber 12, 1903, I have the honor to 
that  my estimates for the su1)port of the Weathrr Seriicr for the fi 
year beginning July 1, next, provi(1e a sufficient sun1 to enaLle 11s to 
establish in the Hawaiian Islands a section of tlie Climate and Crop Ser- 

vice of the Weather Bureau. I am of the opinion that  favorable action 
on these estiinatrs will be taken by Congress. If so, immediately after 
the first of July nest, an official from the Weather Bureau, with an assist- 
ant, will Le sent to  opeu an observatory a t  Honolulu. I shall then be 
glad to have such a US as you posbess turnrd over to our represen- 
tative, which I und 1 from your c.oniniunic*ation i t  ih your desire to 
do. I am of the opinion that a weekly report of the condition of crops 
shoulil be macle and puLli4icd, the hame ah i.: done for each one of our 
State\, and that  a montlily Imldication should \)e made on the climate of 
tlie islands. All this will be undertaken ar soou as the means are put a t  
our voinniautl. 

Notwithstanding the foregoing it is hoped that the Hawaiian 
government iiiay be able to keep up the meteorological records 
until the United States Government cnn relieve it of the work, 
probalily next July. The surveyor general of Hawaii, Mr. 
E. Wall, is compiling a series of large maps of the archipelago, 
shoning especially the location and elevations of tlie meteoro- 
logical stations and otlier points of scientific interest. 

INFLUENCE OF CONTINENTS AND OCEANS ON THE 
ATMOSPHERE. 

In  connection with his article in  the RICJNTHLTTT’EATIIER REVIEW, 
December, 1901, on the physical basis of long-range forecasting, 
the Editor has been asked how one can express in mathematical 
l:tiiguage, either analytical or graphic. the character of the 
different influences exerted on the atmosphere by the land alld 
water, especially the land and water hemispheres there spoken 
of. N ~ J W  it is evident that the action of the land differs from that 
of the ocean in three geiieral respects: thermal, hygrometric, 
and mechanical, and tlie following lioiats are to be considered: 

1. The atmo<phere above the land has a teniperature by 
day higher than that  abore the mater, and the laws expressing 
this are Riven in Professor Ferrel’s Professional Paper of the 
Qixiinl Serrice, No. 1:3, ‘. Teniperature of the Atmosphere and 
the Earth’s Surface.” 

2. The ntiiiospliere receives far no re  iiioisture from the 
ocem than from tlie land ant1 the forests on the litnil, and even 
more t8hm it does from the snow ancl ice that corer a portion 
of the lanil. 

3. This superior content of moisture implies also higher 
specific heat and a vastly higher content of latent heat, all of 
which affects its subsequent behai-ior and phenoniena. 
4. The movement of the atmosphere over tlie land with its 

rery irregular surface, is retarded far iiiore than is its move- 
ment over the ocean. Even i f  the  land be a sniooth plain, a 
special form of increased resistence is introtluced by the fact 
that during tlie daytime the heated air rises with a slugwish 
horizontal 11io1 enient, and is replacetl 1)y descending air having 
niore rapid horizontal movement. This sluggish air is, there- 
fore, an olwtncle to the rapidly moving air, not only near the 
ground, but  d s o  at the upper heights to nhich it rises. There 
is, therefore. a diurnal periodicity in the horizontal movement 
of the atmosphere; the latter is a t  low levels greatest in the mid- 
dle ( J f  the day, hit a t  high levels greatest in the night time. I n  
the process of pushing sluggish air forward the rapidly moving 
currents convert a par t  of their kinetic energy into static pres- 
sure, and this gives rise to some of the terms in the so-called 
diurnal oscillation of the baroineter. I n  general, as the air is 
slightly viscous. we represent the force required for an upper 
layer to slitle over  a lower layer by the term for viscosity in- 
troclucecl into the o rcha ry  hgdrodpaamic equations, whose 
coeficient is !J (see p. 5ss, &fc)P;THLY T~EATHER REVIEW, Deceniber, 
1901). Strictly speaking, viscosity is of slight importance, bu t  
if we consider the coeficient p to be itself the suniniation of 
sereral terms. representing, respecti1 ely, ( ( I )  viscosity; ( h )  re- 
tardation due to vertical inovements caused by orography, 
producing a inistnre of swift upper with slower lower cur- 
rents; ( c )  retardation clue to  vertical movements caused by 
locd  differences of temperature, producing the same mixture 
as in h ;  ( t l )  retarclation due to  local differences of moisture; (e) 
that  due to local falling rain (since that  also is a mass that 

0. 
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has to be moved horizontally); then the sum total, which I 
call " convection-resistance " due to mixtures, presents an 
important factor in the turbulent motion of the atmosphere, 
and may be treated by methods that  Boussinesq developed for 
the study of tumultuous river currents. 

5. The reaction between the wind and the ocean by virtue 
of which surface waters are blown horizontally with a speed 
of perhaps 1 per cent of the general motion of the adjacent 
air, introduces a secondary term for the oceanic surface, 
which does not occur in the land surface, hut  this is compara- 
tively a minor matter. 

The superior quantity of latent heat contained in iiioist 
air is probably nest  iii importance to the resistance offerecl 
by the irregularities of continental or  other large masses of  
land, and its importance inay be best evalnatecl by a study of 
the quantity of rain, snow, cloucl, or fog. The formation of 
clouci or fog not only evolves latent heat, but  entirely alters 
the coeficient of radiation or  absorption of the atiuospliere; 
cloudy air clifiers in these respects from clear air; the i r e -  
cipitation of rain or snow does even more than this, for i t  
leaves a corresponding amount of latent heat free in the 
atmosphere, thereby permanently affecting its temperature, 
and the atmospheric temperature that our eqmations no\\ have 
to deal with is that  clue on tlie one hand to iiisolatioii and its 
attenclaiit absorption, concluc*tion, and coiivectioii, and on the 
other ha id  to the latent lieat, left in the atiiiotipliere 1)y 1)re- 
cipitation. Tlie forination of  cloucl or fog as ~ u c ' I I ,  l ~ y  i ir tue 
of the cooling due to espmsion, does not materially affect the 
quantity of heat in the atmosphere. It produces oiily a tein- 
porttry local phenomenon, hiuce the es1)aiicliiig air is very 
soon brought under high pressure, coiupressecl and n ariiied, 
before the latent heat, a t  first evolved, lias had time to be lost 
by radiation or otherwise. 

6. 

_ _  _ _ _  
ORIGIN OF THE RARE QASES IN THE EARTH'S 

ATMOSPHERE. 
I n  a report macle by Dr. S. A. Mitchell on the spectroscopic 

work clone by him during the solar eclipse of May lS, 1901, a t  
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Sumatra, and published by Columbia University (New Pork 
City), there occur the following interesting paragraphs rela- 
tive to  the earth's atmosphere and the spectra of the aurora 
borealis : 

Consequently, it seen16 t.hat t.he more rolatile gases of termstrial atmos- 
pheric air unconclensed at the teniperat.ure of liquid hydrogen, together 
with hydrogen, helium, neon, and argon, are present in the solar chro- 

re, while the  evidence in regard to  krypton and xenon is incon- 

The finiling of these gases in the stin and the undoubted presence of 
free hy(1rogen in tlie earth's atmosphere have an importance for cosinical 
1iliysic.s that. citn hardly ):le overestimatecl. According to Liveing and 
Dewar. 6 '  if the eart,li can nut, retain hylrogen or originate it, then there 
must be a cvntinueil itcc ion of hydrogen to t,he at,niosphere (from inter- 
st,ellar s p a c ~ ) ,  ancl we can llardly r t the conclusion t,Iiat a similar trans- 
fer t ~ b f  ot,hrr gases niust. also t,ake e." (Prlrc. Roy. suc., rol. 67, 1'. 468, 
1:llill.'~ It has I Ly these distinguished physicists, and again 

it1 address liefvre the British Association for 
the ddrancenl ce, that t,liese new gases? and particularly the 
iii(lre volatile : cisplieric! air- 1)lay an iinportaut part in the 

elrulir. and uf the cclrcma. Of more than a 
hunalreil auroritl rays ~1)aervetl IJY Rtassano, 1110re than two-thirds of 
tllenl appear to lrelong t,(.) tlie more volatile gases of atmospheric air, 

in this way. It, in niure likely that. hytlrogw conies to us in small ionized 
ictrticles from tlir bun, )wing sent hit,lier, as has Iiern shown by Arrhe- 
uius, by the prrssure vf light: ant1 likewise lielium and the inore volatile 
gases are prvsent in tlie utrnusphere tlirouyli being repulsed from the 
sun liy t,ha i, Iuizatioii (of small particles o f  t,liese gases. 

It seems, therefore, t,liat the finding o f  these new gases in the sun's 
~ l i r O I l i ~ b ~ 1 J h ~ ~ ~  is itn in~lependent rerificatil.m of  the truth o f  the theory 
of Arrhvnius, whicili tells us that Irs cbf mat,t.er are being continu- 

ing another, with the rrsult that lies of t,lie universe are gradually 
1.lecoming ii~ore and more. dike. 

ally s4.at,terecl tllrollgllollt the  1111 starting from one sun and reach- 

____-. 

OF THE MONTH. 
By Mr. W. B. STOCKMAN, District Forecaster, io cliarge id Division of Meteorological Records. 

PRESSURE. 
The clistributioii of mean atmospheric pressure is graphically 

shown on Chart IV ancl the average values and cleptrtures 
from normal are shown in Tables I and VI. 

The mean monthly pressure was high from Kentucky. 
Tennessee, ancl Georgia northwestwar11 to the coast of the 
northern and central Pacific clist,ricts, ancl the northern por- 
tions of the southern Pacific. with the crest overlying the 
northern Plateau, and a second area of relatively high but  
considerably lower meau presbure oyer the interior of Louis- 
iana, Mississippi, ancl Alabama. At Boise, Idaho, the mean 
monthly pressure was 30.40 inches. 

The mean pressure was lowest over the northern upper and 
eastern lower Lakes. northern RIicldle Atlantic States, ancl 
New England, which was the only portion of the country 
where the mean pressure was below 30.00 inches. The lowest 
mean monthly barometer reading was 29.90 inches a t  East- 
port, Me. 

The mean pressure mas below the normal from RIiniiesota, 
Iowa, northern Missouri, eastern Kentucky, eastern Tennessee. 
and northeastern Georgia eastward to the Atlantic Ocean; and 
above the normal in all other districts. 

The greatest minus clepirtures ranged froin -.05 to -.lo 
inch, and occurred in New Englaid.  the northern part of the 
Middle Atlantic States, the lower Lake region, and the iiorth- 

half of the upper Lake region. 
the entire Plateau region the barometer was 

. lo  inch or more above tlie normal, masiniuru plus departures 
occurring orer the niicldle Plateau, and the eastern portion of 
the nortli Pacific district, where they mngecl from +.a0 to 
+.43 inch. 

Tlie mean pressure decreased from that of November 1903, 
in the Lake regions, New England, 3Iiddle Atlantic States, 
northern portion of the South Atlantic States, eastern parts 
of the Ohio Valley aiicl Tennessee, uliper Mississippi Valley, 
Missouri Valley, North Dakota, and eastern Montana; and 
iiicreasecl over the precetliiig month in the remaining portions 
of the Unitetl States. Tlie greatest decreases occurred in the 
northern 1)order States from Minnesota eastward, ancl were 
coniparatively hinall, 1)eing less than .10 inch, while over the 
iiorth Pacific. Plateau, and portions of the dope  and midclle 
Pacific regions the increase amounted to + . l U  to +.a8 inch, 
-the mnsimum occurring orer the northern portions of the 
iivrthern Plateau aud nortli Pacific districts. 

~ _ _ _  
TEMPERATURE OF THE AIR. 

The distribution of maximum, minimum, and average surface 
temperatures is graphically shown by the lines ou Chart VI. 

The inem teinperature was below the normal from the west 
Gulf Stateti, Rlissouri Valley. aiid central North Dakota east- 
ward to the L4tlantic Ocean, and in portions of the Plateau 
regions; and abo\e tlie normal elsewhere. Over the region east 
of the Mihsissippi River the departures were very marked, and 
averaged from -4.0' to -10.1' per day, the maximum defi- 


